Acute axonal degeneration in vivo is attenuated by inhibition of autophagy in a calcium-dependent manner.
Axonal degeneration is a pathological hallmark of many traumatic and neurodegenerative neurological disorders. Although the underlying mechanisms remain largely unclear, increased autophagy and the influx of extracellular calcium have been implicated in the pathogenesis of axonal degeneration based on in vitro data. Using in vivo imaging of the rat optic nerve after crush lesion we could now show that both mechanisms are linked and play an important role in acute axonal degeneration in vivo. Our data suggest that crush lesion of the optic nerve induces a rapid calcium influx through calcium channels, which results in a secondary induction of autophagy that participates actively in axonal degradation. Therapeutic manipulation of both events could significantly alter the time course of acute axonal degeneration in vivo and may thus represent promising therapeutic targets for the future.